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Abstract

Objective: To assess low back pain (LBP) and neck pain (NP)
frequency in dentistry personel and to assess associated factors
with LBP and NP in dentistry.

Materials and Methods: 206 subjects participated in this cross-
sectional study. Demographic properties, working conditions, NP
and LBP frequency in several positions have been recorded.
Subjects were assessed by Visual analogue scale (VAS) (0-10) pain
scores, Neck Pain Disability Index (NPDI) and Roland-Morris LBP
Questionnaire (RMQ). The relationship between working
conditions and assessed parameters has been analyzed by
Spearman correlation coefficient (0O<r<1). Comparison between
age groups (age below and above 25 yrs) were assessed by
Student T test, Mann Whitney U test and chi-square test.
Comparison among specialization groups were assessed by
Kruskal-Wallis variance analysis and chi-square test.

Results: Mean age of the subjects was 23.5+5.0 (57% female).
There were correlations between weekly working hours and LBP
frequency during standing (r=0.153) and walking (r=0.178), daily
working hour and LBP frequency during walking (r=0.159).
Duration worked at chair-side was inversely correlated with RMQ
(r=-0.188) and NDI (r=0.271) scores. Duration worked by standing
was related with RMQ (r=0.252), NDI (r=0.334), LBP (r=0.200) and
NP-VAS scores (r=0.279). Duration worked by standing was
related with NP and LBP frequency in all positions. There was no
difference among specializations. NDI scores were higher in
patients older than 25 years (p=0.043) but no difference was
observed in terms of other parameters.

Conclusion: Working duration and posture have important
influences on NP and LBP in dentistry.

(Turk J Rheumatol 2010; 25: 122-9)
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Ozet

Amac: Dis Hekimligi Fakultesi calisanlarinda bel ve boyun agrisi
sikhgini saptamak ve bel ve boyun agrisina etki eden faktorleri
arastirmaktir.

Yontem ve Gerecler: Bu kesitsel calismaya 206 kisi alindi.
Demografik 6zellikler, calisma pozisyon ve sureleri, cesitli pozis-
yonlarda bel ve boyun agrisi sikligi kaydedildi. Viztel analog
skala'ya gore (VAS) (0-10) agri skorlari, Boyun Agrisi Ozurlaluk
Anketi (BAOA) ve Roland-Morris Bel Agrisi Anketi (RMA) ile kisi-
lerin agri ve ozurluluk duzeyi belirlendi. Calisma kosullari ile
degerlendirme parametreleri arasindaki iliski Spearman korelas-
yon katsayisiyla (O<r<1), yas gruplari arasindaki fark (25 yas Gstu
ve 25 yas alti) Student T Testi, Mann Whitney U testi ve ki-kare
testiyle, uzmanlik alanlarina gére gruplar arasindaki fark Kruskal-
Wallis varyans analizi ve ki-kare testiyle degerlendirildi.
Bulgular: Katilimcilarin ortalama yasi 23.5+5,0 yildi (%57 kadin).
Haftalik calisma saatiyle ayakta ve yurtrken bel agrisi sikhg ara-
sinda (sirasiyla r=0.153 ve r=0.178) ve gunlik calisma saatiyle
yururken bel agnisi sikhgi arasinda pozitif iliski saptandi (r=0.159).
Oturarak calisma stresiyle RMA (r=-0.188), ve BAOA (r=-0.271)
skorlari arasinda ters iliski saptandi. Ayakta calisma suresiyle RMA
(r=0.252), BAOA (r=0.334), bel ve boyun-VAS skorlari (sirasiyla
r=0.200 ve r=0.279) arasinda pozitif iliski saptandi. Ayakta calisma
sliresiyle tiim pozisyonlarda bel ve boyun agrisi sikligi arasinda
iliski saptandi.Uzmanlik alanlarina gére gruplar arasinda fark
saptanmadi. 25 yas Uzeri grubun BAOA degerleri anlamli olarak
daha yuksek saptandi (p=0,043) fakat diger parametreler acisin-
dan fark saptanmadi.

Sonuc: Calisma suresi ve pozisyonu, bel ve boyun agrisi Gzerinde
o6nemli etkiye sahiptir.

(Turk J Rheumatol 2010; 25: 122-9)
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Introduction

Locomotor system disorders are frequently seen in
dentistry (1). It is known that the most painful regions are
the cervical and lumbar spine (2, 3). Factors associated
with professional work may predispose to back and neck
pain. On account of the narrow visual field of the oral
cavity, having to work with a limited scope of movement
constitutes high risks for lowback and neck pain (4). It has
been demonstrated that tensely maintained asymmetric
body posture is a risk for lowback pain (LBP); and
prolonged static neck position and repeated movements
are work-related risk factors for neck pain (5, 6).

In the light of these findings, the aim of this study, is
to investigate the risk factors associated with lowback
and neck pain in dentistry. The second aim of this study is
to maintain an opinion about prevelance of LBP and neck
pain among dentists, students and nurses in dendistry by
this study sample.

Materials and Methods

This cross sectional investigation was planned among
the dentists, students and nurses in the Faculty of Dental
Medicine of Yeditepe University. Those who had back and
neck pain before joining the Faculty of Dental Medicine
were excluded from the study as the investigation was
focused on effects of conditions and postures on LBP and
neck pain. A total of 206 people completed the study. The
participitants signed informed consent forms. The study
was approved by the ethical committee of the university.

Data were collected by means of a special questionnaire
(SQ) designed by the research team, and the use of the
Neck Pain Disability Index (NPDI), Roland-Morris Disability
Questionnaire (RMQ), and the Visual Analoge Scale (VAS-
scores 0-10).

Special Questionnnaire Form (SQ)

This form consists of demographic details (age, gender,
height, body weight, marital status, years at work,
physical exercise, cigarette smoking), four questions
about routinely maintained work positions and on
durations (i.e., working while sitting and working while
standing (min/day), the frequency of breaks /day and
break duration (min/day), and the weekly and daily
working hours), six questions on the experience of LBP
and neck pain in specific working positions (i.e., frequency
of LBP experienced on a normal day while sitting,
frequency of LBP experienced while walking, frequency
of stiffness of the neck, frequency of neck pain when
looking upwards-downwards, frequency of neck pain
during work above the level of the head).

These questions were scored according to the Likert
Scale with 5 points on ‘never’, rarely’, sometimes’, ‘most

times’ and ‘at all times’. In order to give the final form,
the SQwastried outfor practicability and understandability
on 3 randomly selected dentists.

Neck Pain Disability Index (NPDI)

This questionnaire has been widely used and accepted
in evaluating the level of disability in patients with neck
pain (7). It consists of 10 parts, seven of which are
concerned with daily activities, two parts with pain, and
one with concentration problems. Each part presents a
choice of 5 scores (0-5), the total score being expressed
interms of percentage of the whole with the high values
respresenting a higher degree of disability. The reliability
and validity of Turkish version of the NPDI has been
demonstrated (8).

Roland-Morris LBP and Disability Questionnaire (RMQ)

This is an individaully completed questionnaire that
consists of 24 questions with high scores respresenting
high degree of disability (9). Its reliability, validity and
sensitivity to changes in time has been shown. The
reliability and validity of the Turkish version has been
demonstated (10).

Statistical Analysis

The SPSS 15.0 package program (Chicago, IL, USA) was
used. Statistical analysis were done by a biostatistics
expert. Statistical significance was accepted for P values
below 0.05. The relationships between the experimental
parameters and the existing working conditions were
evaluated on the basis of the Spearman coefficient. Any
differences between the data on experimental parameters
based on the professional speciality of the dentists and
the demographic details were assessed by the Kruskal-
Wallis variation analysis and the chi-square test. Dividing
the experimental subjects into two groups, as those
below and above the age of 25 years, the differences
between the data on the experimental parameters with
respect to age were computed using the Student t test,
Mann-Whitney U test and the chi-square test.

Results

Of the participatants in this investigation, 27% were
dentists specialised in the disciplines of orthodontics,
orthognathic  surgery, endodonty, periodonty,
prosthodontics and paediatric dentistry; 37% were early
phase students from the first three years of training; 23%
were students from the 4th and 5th year of training; and
13% were nurses.

Demographic details (Table 1)

About half (57%) of the participants were female
with a mean age of 23,5+5,0 years (range=18-47 yrs.).
Demographic ditails were presented in Table 1.
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Back and neck pain frequency

The prevalence of LBP and neck pain among the
participants were 61% and 34%, respectively. The
frequency scores of LBP and neck pain n have been
presented in Figure 1.

Exprimental parameters
The VPS scores for LBP and neck pain, the NPDI scores
and the RMQ scores have been shown in Table 1.

Comparisons of the experimetal parameters and the

demographic details on the basis of age groups

The participatants were divided into two groups;
above and below the age of 25 years. The cut-off value
was selected as 25 since the more actively working group,
consisting of the specialised dentisits and postgraduate
students, were expected to be in the former group, and
the remaining trainees were expected to be in the latter
group. When compared on this basis of age difference,
only the NPDI scores were found to be significantly
higher (p=0.043) in the group above the age of 25. No
significant differences were observed in the other
experimental parameters.

[ never
. rarely
[ Jsometimes
[l most times
[ Jatall times

Figure 1a. Low Back Pain frequency while walking (42%)

Table 1. Demographic properties and working conditions

n=206

mean SD 23.5+5.0
Gender 57% bayan
Body mass index (kg/m2) mean SD 22.1£33
FDM years of work 4.9+5.2
Groups  First three years students 76

4th, and 5th, years students 48

Nurses 26

Dentists 56
Regular aerobic exercise habit 46%
Smoking 19%
Daily working hour mean SD 4.9+4.0
Weekly working hour mean SD 25.9+21.3
Duration of work while sitting (min) mean SD 149.5+16.4
Duration of work while standing (min) mean SD  73.4+14.3
Duration of break (min) mean SD 121+ 1.2
Frequency of break/ day mean SD 2.3+0.3
LBP-VAS mean SD 2.9+0.3
Neck-VAS mean SD 2.5+0,2
RMQ score median (min-max) 0 (0-18)
NPDI score median (min-max) 12 (0-60)

1: FDM: Faculty of Dental Medicine, 2. RMQ: Roland Morris Lowback Pain and Disability
Questionnaire, 3: NPDI: Neck Pain and Disability Index, VAS: Visual Analog Scale,

M never
W rarely

[ Jsometimes
[l most times
[ Jatall times

Figure 1b. Low Back Pain frequency while standing (66 %)

[ never
W rarely

[ Jsometimes
[l most times
[ Jatall times

(meanzstandard deviation or median (min-max))

Figure 1c. Low Back Pain frequency while sitting (63 %)
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[ never
W rarely
[sometimes
[l most times
[ Jatall times

Figure 1d. Neck stiffness frequency (56%)

M never
W rarely
[ Jsometimes
[l most times
[ Jatall times

Figure 1e. Neck pain frequency while looking upwards or
downwards (23%)

M never
W rarely
[ Jsometimes
[l most times
[ Jatall times

Figure 1f. Neck pain frequency durign work above the head
level (31%)

With respect to the specific demographic details, the
scores on ‘years at work’, ‘daily and weekly work hours’,
‘duration of breaks’, ‘duration of work sitting and
standing’ were signifciantly higher in the group with age
above 25 years (Table 2).

Comparisons of the experimental parameters and the

demographic details on the basis of professional

specialisation

Dentisits were grouped according to the areas of
professional specialisation. No differences were found in
the data on the experimental parameters on the basis of
this grouping or on the basis of the demographic details
(Table 3).

Relationship between the working conditions and

the experimental parameters

Significant inverse correlation was determined
between the SQ data on working while sitting and the
RMQ scores (r=-0.188, p=0.008) and the NPDI scores
(r=-0.271, p=0.000).

Significant positive correlations were determined
between the SQ data on working while standing and the
RMQ scores (r=0.252, p=0.000), and the NPDI scores
(r=0.334, p=0.000) and the VAS scores for neck pain
(r=0.279, p=0.000) and LBP (r=0.200, p = 0.005) (Table 4).

Relationship of working conditions and frequencies

of LBP and neck pain

Positive correlations were observed in the SQ data
between weekly work hours and the frequency of LBP
while standing (r=0.153, p=0.029) and the frequency of
LBP while walking (r=0.178, p=0.011); and between hours
of daily work and the frequency of LBP while walking
(r=0.159, p=0.023).

Positive correlations were present between the
duration of working while standing and the frequency of
LBP while standing (r=0.310, p=0.000), the frequency of
LBP while walking (r=0.240, p=0.001), the frequency of
LBP while sitting (r=0.171, p=0.018), frequency of neck
stiffness (r=0.241, p=0.001), the frequency of neck pain
when looking upwards and downwards (r=0.308,
p=0.000), and the frequency of neck pain while working
at levels above the head (r=0.258, p=0.000). An inverse
correlation was observed between working while sitting
and the fregency of LBP while sitting (r=-0.146, p=0.041),
(Table 5).

Discussion
In this study, the frequency and intensity of back and

neck pain and the associated factors have been presented.
In previously conducted investigations outside Turkey,
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Table 2. Comparison of age groups
Belove 25 years Above 25 years p

Gender 57% female 56% female 0,549
FDM years of work median (min-max) 2 (1-9) 9 (4-33) 0.000
Body mass index (kg/m2) mean SD 21.8+3.0 22.8+3.7 0.128
Regular aerobic exercise habit 48% 39% 0.164
Smoking 16% 24% 0.089
Daily working hour median (min-max) 1(0-12) 8 (2-12) 0.000
Weekly working hour median (min-max) 7 (0-70) 44 (12-84) 0.000
Duration of break median (min-max) 10 (0-60) 10 (0-60) 0.723
Duration of work while sitting median (min-max) 50 (0-660) 240 (0-720) 0.000
Duration of work while standing (min) mean SD 52.7+12.3 127.2+17.6 0.001
RMQ score median (min-max) 0 (0-18) 0 (0-14) 0.207
NPDI score median (min-max) 10 (0-60) 14 (0-60) 0.043
LBP-VAS mean SD 3.2+2.9 2.4+0.3 0.107
Neck-VAS median (min-max) 2 (0-9) 2 (0-8) 0.519

1: FDM: Faculty of Dental Medicine, 2. RMQ: Roland Morris Lowback Pain and Disability Questionnaire, 3: NPDI: Neck Pain and Disability Index
4: VAS: Visual Analog Scale, Values show mean+SD or median (min-max)

Table 3. Comparison of groups according to specialities

Orthognatic surgery Orthodontics Periodonty  Prosthodontics  Endodonty Paediatric dentistry p
n=5 n=16 n=7 n=17 n=4 n=7

Gender 40% 50% 57% 59% 0% 57% 0414
Age (year) 25 (24-36) 27.5 (24-39) 28 (25-34) 28 (23-47) 25.5 (24-36) 25 (23-35) 0.231
FDM years of work 9 (5-12) 9 (6-22) 11 (7-17) 9(5-33) 7 (5-9) 7 (5-17) 0.259
median (min-max)
Body mass index 23.7(20.3-26.8) 21.7(17.5-32.3) 22.9(19.4-285) 20.8(17.4-30.0) 25.9(17.6-26.2) 22.8(19.1-339) 0.885
(kg/m2) median (min-max)
Regular aerobic 40% 63% 29% 1% 25% 43% 0.615
exercise habit
Smoking 0% 6% 29% 18% 25% 43% 0.285
Daily working hour 9(8-12) 11 (7-14) 8 (4-12) 8 (4-12) 7.5 (7-11) 7 (4-12) 0.134
median (min-max)
Weekly working hour 50 (40-65) 60 (35-77) 40 (20-70) 45 (20-84) 41 (35-65) 36 (24-65) 0.293
median (min-max)
Duration of break 10 (10-15) 10 (0-60) 5 (0-15) 5 (0-30) 5 (0-15) 5 (0-30) 0.423
median (min-max)
Duration of work while 470 (120-600) 85 (0-720) 300 (180-600) 360 (120-540) 420 (60-420) 360 (280-480)  0.197
sitting median (min-max)
Duration of work while 60 (0-120) 200 (0-360) 120 (120-120) 120 (0-360) 300 (300-300) 60 (0-120) 0.172
standing median (min-max)
RMQ score median (min-max) 5 (0-10) 0(0-49 0(0-1) 0(0-14) 0.5 (0-1) 0(0-4) 0.871
NPDI score median (min-max) 6 (0-28) 4 (0-20) 10 (4-22) 14 (0-44) 10 (4-30) 2(0-12) 0.124
LBP-VAS median (min-max) 2.5(0-9) 1.5 (0-5) 1(0-7) 1(0-6) 1.5 (1-6) 3(0-4) 0.988
Neck-VAS median (min-max) 0(0-6) 1.5 (0-7) 2 (0-5) 2 (0-8) 45 (1-8) 1(0-5) 0.395

1: FDM: Faculty of Dental Medicine, 2. RMQ: Roland Morris Lowback Pain and Disability Questionnaire, 3: NPDI: Neck Pain and Disability Index, VAS: Visual Analog
Scale, Values show mean+SD or median (min-max)

Table 4. Relationship between experimental parameters and working conditions

RMQ score NPDI score lowback-VAS neck-VAS

Weekly working hour r=0.049 r=0.033 r=-0.009 r=0.122
p=0.486 p=0.638 p=0.897 p=0.083

Daily working hour r=0.007 r=-0.007 r=-0.027 r=0.105
p=0.924 p=0.920 p=0.721 p=0.137

Duration of work while sitting (min) r=-0.188 r=-0.271 r=-0.099 r=-0.070
p=0.008 p=0.000 p=0.168 p=0.331

Duration of work while standing (min) r=0.252 r=0.334 r=0.200 r=0.279
p=0.000 p=0.000 p=0.005 p=0.000

1:RMQ: Roland Morris Lowback Pain and Disability Questionnaire, 2: NPDI: Neck Pain and Disability Index VAS: Visual Analog Scale
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LBP prevalence in dentistry were estimated to vary
between 37% and 53% (1, 11-13). In the study presented
here the corresponding estimate was higher (61%).
Estimates of prevalence of neck pain in dentists in other

flexion during work, sitting or standing, have been
experimentally observed in this study, measurements of
the angles have not been made (Figures 2 and 3).
According to our observations, the neck postures when

studies similar to our results (14, 15) however some have
been as high as 44% (12) as compared to ours (34%).
The working positions such as standing or sitting,
which the denist has to maintain during treatment of the
patient can adversely affect the back and the neck (16).
Investigations using portable ergonomic devices have
shown that dentists generally spend half of the working
time with their head bent down while sitting, and
complain of neck pain (17). In another study, it has been
shown that prolonged working with the neck in flexion
in excess of 30 degrees causes neck pain (18). In the present
study, despite the weakness of the correlations, working
while standing appears to be worse than working while
sitting in terms of the investigated outcomes. Because, a
correlation was observed between the duration of work
while standing and back and neck pain. Whereas an
inverse correlation was observed between the duration of
work while sitting and back and neck pain. Although neck

working at a sitting position were more neutral than those
postures while standing. While working in standing

.
Figure 3. Working posture while standing

Figure 2. Working posture while sitting

Table 5. Relationship between working conditions and frequency of low back pain and neck pain in some positions
Frequency of Frequency of Frequency of Frequency of Frequency of Frequency of
LBP while LBP while LBP while neck neck pain neck pain
standing sitting walking stiffness while looking during work
upward- above the
downward level of head
Weekly working r=0.153 r=0.032 r=0.178 r=-0.110 r=0.110 r=0.110
hour p=0.029 p=0.652 p=0.011 p=0.684 p=0.117 p=0.118
Daily working r=0.108 r=0.009 r=0.159 r=0.021 r=0.112 r=0.087
hour p=0.124 p=0.902 p=0.023 p=0.764 p=0.109 p=0.214
Duration of work r=-0.146 r=-0.099 r=-0.096 r=-0.025 r=-0.097 r=-0.046
while sitting (min) p=0.041 p=0.166 p=0.180 p=0.722 p=0.173 p=0.513
Duration of work r=0.310 r=0.171 r=0.240 r=0.241 r=0.308 r=0.258
while standing (min) p=0.000 p=0.018 p=0.001 p=0.001 p=0.000 p=0.000
LBP: low back pain
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position, both the back and the neck postures were more
asymmetric and at extremes of flexion, or, in other words,
in ergonomically inappropriate positions.

In this study it was observed that as the daily and
weekly working hours increased, the complaints of LBP
increased. It has been thought that prolonged
maintanance of an inappropriate body position while
working in a limited area may impose excess loading on
the spine.

Recent studies have shown no effect of demographic
characteristics of dentists on their musculoskeletal
complaints (4, 19, 20). In the present study, the BMI values
were found to be within normal limits, incidence of
smoking habit was low, and regular physical exercise was
quite common, such that it can be thought that the
investigated experimental population did not carry
personal risk factors for musculoskelatal disorders. The
effect of age was investigated by grouping and comparing
the experimental subjects according to age below and
above 25 years. Only the NPDI scores were found to be
higher in the higher age group. This result is similar to
those reported by Augustson et al. (21) and Alexopoulos
et al. (5), and can be thought to arise from having worked
for longer years in dental practice.

In accordance with the results of Alexopoulos et al. (5),
there was no difference among the areas of specialistion
of the dentists interms of low back pain and neck pain. It
has been thought that this is due to lack of significant
differences between different specialist groups with
respect to postures adopted at work, the duration of
work and the demographic details. However, a definite
generalisation is not possible as the numbers of specialists
in each group were not high enough to support such a
conclusion.

One limitation of this study is the lack of objective
measurement methods. Taking video recordings of neck
flexion, shoulder elevation, upper extreme abduction,
angle of body anteflexion and lateral flexion while the
dentist is working, in order to make measurements on
the images recorded, should establish the relationship
between posture and the presence of LBP and neck pain.
Another limitation of the study could be the relatively
small numbers of the subjects when compared to other
studies. It is also thought that individual psychological
properties, such as stress intolerance, which would be
expected to contribute to incidence and intensity of
locomotor pain needs to be included in future studies.
Looking at the mean age of the experimental population
of this study, significantly young people have been
investigated. Inclusion in future research of denists with
much longer background at work should contribute to
accumulation of more meaningful and probably more
variable results.

Conclusion

It can be concluded that work duration and working
posture are effective in causing back and neck pain in the
staff of the schools of dental medicine. According to the
results of this study, working while sitting is more
favourable and recommendable than working while
standing. In any future work, evaluation of the postural
faults at work in detail should provide the basis for
recommending working at more suitable postures to
avoid locomotor problems. Also, the education of dental
students on ergonomics and postural exercises while
training should be useful in this respect.
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